Sulfate transport in human placental brush-border membrane vesicles.
Membrane transport pathways for transplacental transfer of sulfate were investigated by assessing the possible presence of a bicarbonate-coupled anion exchange mechanism for sulfate in the maternal facing membrane of human placental epithelial cells. The presence of a SO42-/HCO3- exchange mechanism was determined from 35SO42-tracer flux measurements in preparations of purified brush-border membrane vesicles. Under 10% CO2/90% N2 the imposition of an outwardly directed bicarbonate gradient (pH0 6/pHi 7.5) stimulated sulfate uptake to levels approximately 4-fold greater than observed at equilibrium. Maneuvers designed to offset the development of ion gradient-induced diffusion potentials (valinomycin, [K+]0 = [K+]i) significantly reduced bicarbonate gradient-induced sulfate uptake but concentrative accumulation of sulfate persisted. Early time point determinations performed in the presumed absence of membrane potential suggest the reduced level of bicarbonate gradient-induced sulfate uptake resulted from a more rapid dissipation of the imposed bicarbonate gradient. Concentrative accumulation of sulfate was not observed in the presence of a pH gradient alone under 100% N2. suggesting a preference of bicarbonate over hydroxyl ions as substrates for exchange. Static head determinations of opposing sulfate and bicarbonate gradients resulting in zero net flux of sulfate suggests the anion exchange mechanism mediates the electroneutral exchange of 2 bicarbonate or 1 carbonate for each sulfate. Sulfate uptake was increased with increasing intravesicular concentrations of carbonate at constant bicarbonate but was constant with increasing intravesicular concentrations of bicarbonate at constant carbonate suggesting carbonate as a substrate for anion exchange. The mechanism mediating bicarbonate gradient-induced sulfate uptake was sensitive to inhibition by stilbene derivatives, furosemide, bumetanide and probenecid. Substrate specificity studies suggest possible interactions of the anion exchange mechanism with salicylate, butyrate, thiosulfate, sulfite, selenate, chromate and oxalate. The results of this study provide evidence for the presence of a bicarbonate-coupled anion exchange mechanism as an electroneutral pathway for sulfate transport across the maternal-facing membrane of human placental epithelial cells.